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Key messages
 Quantitative approaches in estimating fluxes of soil, water and nutrients 
(Figure 1) provide vital management insights that help increase 
smallholder farm productivity. 
 Increase in farm productivity is partly as a result of soil and water 
conservation that includes incorporation of forage grasses and legumes 
into conventional farming systems
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Objectives and approach
Objective: 
Improve smallholder agricultural productivity through sustainable 
intensification by improved management of soil, water and nutrient resources 
Approach: (i) Studying the seasonal variations of annual runoff and soil 
moisture storage levels within smallholder farming systems integrated with 
forage grasses and forage legumes (ii) water balance modelling from farm to 
watershed scale.
Key results
• Compared to the control trials, runoff levels were not significant in areas 
with forage grass-legume intercrops which translated to 40-60% lower 
runoff; there was higher soil moisture storage with an average of about 25 
mm of moisture over a depth of 50 cm (30% higher) in areas with forage-
legumes than the control areas (Figure 2). 
• Incorporation of forage grass and forage legume combinations into 
smallholder  farming systems (from farm-scale to landscape level) will play 
a role towards higher forage water productivity, increased soil retention 
and nutrient composition and improved agricultural soil moisture 
management (Figure 3).
Significance and scaling potential
• Most of Babati has a mixed crop-livestock based system that lends itself to 
the inclusion of forages and has a great scaling potential for contributing 
towards feed resources while playing a critical role in co-benefits such as 
risk reduction through income buffers for sale of fodder, protection from 
erosion and bolstering nitrogen fixation as well as pest and disease control 
mechanisms though a push-pull system.
Fig. 1:Conceptual representation of water and nutrient flow 
dynamics that capture the farm-level to landscape scale water 
and nutrient balance fluxes.
Partners:
Fig. 2: Mean annual runoff and mean soil moisture storage 
trends among forage grass-forage legume combinations over 
two years 2014 and 2015. 
Fig. 3:Forage water productivity trends among forage grass-
forage legume combinations over two years 2014 and 2015.
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